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(57) Abstract 

A highly active cellulase which is to be preferably employed in eliminating fluffs from cellulose-containing fibers, denier reduction 
and bleaching deninvdyed cellulose fibers; and a gene thereof This novel cellulase NCE4 isolated from Humicola insolens is a highly 
active one usable in treating various cellulose-containing fibers. 
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txfc^o 5^#$3&3fe©&©©— ^fiJjaLT^fiS^fTofckCtr&o-Ck 

Met z £ fcRrere<fc*o 

? ^ - J: 0^313581 g n*: 
SSrejtl-e^^ * © D N A I2W n - Kf 5 9 >'< 9 K^Hg^RTftettttJBT^-?? 

■s\ ^ii, mi> *trtt<ir*ffl^fc3R> znz>zm 

*H5IHlcj;*ieiiK^ *-f*. Cft£IIIS{c?i£1^®fc^ALT#r3©* > 
£ D N AEJlJ^iffe»*«Rt* fcJiXDit^Fv-* -^£-^/i,T'^S© 

a**?* l «. ^ mm*% 2 ommznu c n s> ©motels £ t>^T?i 

ft C©%^K^^-{± A t^7-t**3- Kt^DNA 

W&l&K&Ltim (^>7 tf i») -^//C^TfeJi^o £ ft £©DNAIE3»J 

©j£Kf£&t>. c©5>iF-e«ffl$ftT^s^{cse^iufe-r* z t&T-i* s c 
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&te®g> -fed, 5 — fe*©Stt £'©&#(*, ffe©«* LT*S8H£ 
©fi*T?N 5-5 Omg/1 ©? >/^©«Jg©-feJU5— ff^«ffi-rSCtC«b 
1 0 0-3 0 Omg/1 ©* tf*(effl"T5citK:«k0«fc 

5 o~6 0 xjus^i&g-e. 2-1 omg/ 1 ©* >'-??®»g©-fex,-7 — t?£ 
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*mw*M.T<Dnmmiz.j: ^zmmicmn-t^, ^mucti^mtzm 

■7 5 • >VU>XMN2 0 0-l*> (N) igifi (5. 0%Tk"-tr 

>K 2. Q%Wn^*^ 0. l%^U^<^h>. 0. 0 3%t{b*^y-!7A, 
0. 0 3%5ft&T7**v"5A N P H6. 8) 37 t 1CT"^L^o 7BF B 1^ 

©gu mt>ntzigmm$:7 ooorpmt-2 oftmm'b-tzztiz&iomfc&m 

Z<D®mm-*Jl<^ —em&%L$:m*? n^r h 7*7 7 - (Phenyl-SepharoseHi 
gh Perfonnancel6/10(k 7 t Jl>^r i/T^J *t-?#M) 50mMiJ>t 

mm®. (pH7. o) ^ i-0M<Dmm*im*friit:mmT>*:-<7Am%LT- 

- (Phenyl -Sepharose High Performance 16/1 00 ) \z&L^ 5 OmM'J > 
SI^«?£(pH7. 0) <K 0. 4-0M©«S^jE^^^/:5fti?T>^^^A 

^cDiS^^j^^n^ - (Sourcel5 IS0 N 7rJl/7->7^V 

*7~5#m 5 0mM'J>iiM (pH7. 0) 4u 1-OMOig 

m^&frvtzffimTy*-tAm%n?mtiiU ^mttz 0 z<do%, 0M(Dmm. 

^ifi^o7hr77^ - (Source 15 PHE x 7 r At *>T'<-T :*-r7fcfcS!D (" 
#U 5 0mM>J>»i$^(pH7. 0)*. 1 - 0 M©«flt*lE*jWfclff 
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E 4 t Lxm&Liz 0 CONCE4liSDS-PAGEi:^iT^t4 3 kD 
atom— t£s<> K*ij*Lfco 

A 2 :-tr;U^--tfNCE4 CDgftftT ^ y aBEftl 

(1) N*«7; JWg&Offim 

£*T^ (*7A : RE SOURCE G§tS£) RP C 3mU0. l%<OT? 
Ztl&mStiMLtim., 0>M(D7^lzmmL^ 8%Ge\ SDS-PAGE mini (f7 3 

^{c5oLi«3> 37 5?-7*'J UT> (± t) 4 t 7, 9 #M) 

Tf»tfeLfc^ KfeU *T*»U SttLfco CC^^i4 3KDa 
/^I^n 7 hStlfcfflBfrfciJJJDtiiU dn*"^aT->r >->-^ >* -Model 
492 C^-*>i;Uv-*tgD lc4KU NsfSSHBlT S y|*IE?iJ£l 

N5fc3&T $ y&il?y : Ala-Asp-Gly-Lys-Ser-Thr-Arg-Tyr-Trp-Asp-CCys)-(Cys)- 
Lys-Pro-Ser (15SIS) 

(2) •^•7"t c K7» t">^ 

HUfH (1) ©F P LC{Ccko-CfllS!{$n^:^>^N 0 ^®^ae^3!ft^ 10 0m 
MM«lfcT>*.=.«>AjMBS (pH 8. 0) fc*»Lfc 0 ^>^^KK*tL» 
1/2 0^-;U*cd h -J^->> C^aytfttSD fcifetaU 3 7°C-C> 4 8^S 
JCS-frfco C©#8?g$f£-Model 172 m ^l/^?f^ T'HPLCv'X^A (/■?-•*■> 
awu-rfcjsf) ^^A^nTf/??^-^^ : C 8 2 2 0x2. 
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1mm, 0. 1 %T F A» 0%T-t? h- h 'J ;U 0. 0 8 5%TFA. 35% 

TP-1 : Tyr-Gly-Gly-Ile-Ser-Ser (6 SIS) 
TP-2 : Phe-Pro-Asp-Ala-Leu-Lys (6 SIS) 

TP-3 : Phe-Asp-Trp-Phe-Lys-Asn-Ala-Asp-Asn-Pro-Ser-Phe-Ser-Phe-Arg 
******* 

(15£|g) 

KSe?iJ(i. WO 91/1724 (#*E¥5 - 5 0 9 2 2 3#&«) IcIE 

©^tlT^*? = 3-5 '-r>VU>XDSM180 0^£*#£>n?t4 3 KD a 

£ tz^ ±fBE?ij£Protein Identification Resource (PIR) R44. 0, March, 19 
95, t^iiSWISS-PROT R31.0. March 1995 trg&£nT^SE?iJ£itt£Lfc<b£ 

?J ADN ACD#S|{iHoriuchi (Hiroyuki Horiuchi et al. , J. Bac 

teriol., 170:272-278.1988 ) (C^^/i 0 

*fx 7;3-7 - >T >Vl/>XMN2 0 0 - 1*h5^ (N) Jgifc*, 3 7°C 
T?8ILfco 2 BIW£S<Z>3U M'L^m (3 5 0 0 r pnu 10t» CioTi 

7* U7 — b'AAQ.S N ^bicf'Jxf l/>^';n-;b (PEG) ZtSft-ftlc 9 Y 
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MDNA^ifco 

orK, 7 $ 3-5 • OVl/ >xyV A D N A£Sau3A I KJ: t>?g>fb U 7 
y/n-x^f;um^»IlCcfcoT. 9-23k b p ©igfflT-^#tt{C#P£tt^C 

7 ~ EKBL3 ^n-->/+7F Uh^y- >tt£D ©BamH IT 

^ TE (lOmMh'JXttK (pH8. OKlmM E D T A) mffifclzm 

liMS^O^S^Hohn, B. ©#&(Bohn. B. Methods Enzymol. , 68:299-309. 
1979 ) ttEMZtlT\,*zm\zm£Lti'<v>r- v>fiS#:te«fc #4* 911'*? 

u ibnfc7 7-^^jiiLE 3 9 2mzmmts-&tz 0 

tlt5x 1 0 4 ®©7 7-v?^77U-£J8^T§ftia^©?n-^>?*£ 
DNA^o-^i LT> 7 $ • >T >VU>XO^DNA^|:PCR 

NCE4N1 : 5 " -GCXGA (CT) GGXAA ( AG) TC (AGCT) AC-3' (17ner) 
NCE4N2:5' GCXGA (CT) GGXAA (AG) AG (CT) AC-3' (17mer) 
NCE4C: 5-*CXGC(AG)n(CT)TT(AG)AACCA(AG)TC-3' (19mer) 
(X: 
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NAl/zg{C*fU "f?<i v-i LTNCE4NK NCE4C &1 ^MflO/LfcfeCD, NCE4 
N2. NCE4C §1 //MJ!in^.;tfe©cD2iiaof- i -y-$:f1^L. d NT P 

#£T. 9 5^ 5^WBM«tt*?To tz 0 Taq # 'J / 3 — if ( 'J n > fcf 

^->hTaq. Ztiax.. 9 4TU#R3x 4 5V2ftffl^ 7 2 a C3#IHJ 

©RJS*#&2 5 EURO ill" CiJCctO iWLfco y7^7-iLt 
NCE4NK NCE4C *ffl^fc«^<0* % ft 7 5 0 b p<0DNA*<*IMI**lfc o Cft£ 

^SSffljA5 : tf^NCE 4itfe?gD^ a-->r 
(1) X^ck^X^ U- — 

PCR&fc«kt)i£fI£-fcf-*:fa7 5 0bpODNA»f)T-l OOng^ *£>frl; 
&ECL y-TUi? h DNA/RNA 7^ y >r^ttl ->XfA 

-fn>h7>X7r-^>77> (7^v/ + Att§g) fc?oL£*K 0. 4 NtK 
■Wttf-h'J fA^EtLfc^ 5 fg£gSSC (1 5mM^i>®?H^h 'J -7 A. 
1 5 0mMMt h 'J r7 A) T?$fej*U ^ifDNA^Lfco +7 KDJ 

^{-^ot> lB^c^^N-r^ y y^-tf % -f/ 3 > (42x0 ifcoflWMb 

Lfc^n-y^JnU 4^ C4 2°C) M^'J/'ftf->s>«f- 3 fc, 7 

hC^(;j$,fc 0 0. 4%SDS, 6MJ£3»JD 

0. 5<&«KSSCCJ:t) 4 2X17? 2 053-IHlO***2lHttl t)«U &K2fSzg 
SC S S C \Z J; 0 ^ST 5 5 7>F B 1(D^^ 2 lElfT o 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 98/03640 PCT/JP97/02561 

1 2 

(2) ^r-v^DNACDig^ 

E. coli LE3 9 2i:77-^^ISfe$^ 8iMMfc7 r-5>tfc^*lteK Gr 
ossberger (Grossberger. D. , Nucleic Acids. Res. 15 6737,1987 ) 

(3) B#}&fc?<DV7'? 

4t©7r-i?DNA4S8l I TtO»rU 7^n-xSOTi:f Lfc c 
DNA£Southern©#& (Southern, E. M. . J. Mol. Biol. 98:503-517, 1975) IZ 
XK>, t-fD>^>77>i;^oLi^ huIH (1) 7*'J y-THf' 

-5/ a >«h|5j— 367 5 0 bp«D7'o-7t)BlW7U ^-fX£i*\ 
5. 2 k b p©aWae^*^trDNA»Tfr*«aiLfeo 41®7 7 
-7DNAAW- ^XOSal I BfrJt£WLTV^ 0 

Z<D5. 2 k b pCDDNAB9f^^-tr^rr7X/<> FzfUy zf*-v V (7 7 A 
^•>7'<>fa"r*tt»D £fflUT5>fclU E. coli J Ml Og^ffl^^X; K 
pUC 1 1 9 ©Sal I 1f->r h{wir-7'7a-^>^fi : o^o ibtlfc757; K 
^pNCE4Sa 1 iLfco 

(i) y;ADNA(DiiE^M 

*&&W?m$rm.W.\L A.L.F. DNA^-y^lr— II (7 7 ;^->7^tf^*t 

7><*f*T-*fct»D £*:te> WKoiJ>?o>/l/>i;t- (FMCtUSD t. 
LTA^RjflgttT* 'JJUTi h*aft*«fflLfco ^Ufl^MKJi (N, N, N' , 
N* - fh7^f;bifU>-7T ^ >> i&OT^T^^A) £ LT<i> A. 
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f>^U-hDNAf*5pNCE4 Sal*, 1 0 0 g © 2 MTklMt* h U 

-T*fl?SS LfciC^ 546bp ©il»E?iJ*0|9Jia L feo C ©**** ^ MNEG01 
£FITC^fgT>-^>;/>y y^v-^f^U pNCE4Sa 1 Jotf LTS 

- * > -> > r ^ ^ >r - ttJBTFK:* $ ti £ 3 1) o ^ 0 
MNEG-01: 5 ' -GTGATGAGGGCTGGCGACAGGCC-3 ' (23mer) 
MNEG-02: 5'-CTGCCACCTCTATTGCCGGCAGC-3" (23mer) 
MNEG-03: 5'-CCCGACGCCCTCAAGCCCGGCTG-3' (23mer) 
MNEG-04: 5 " -GGCTGGAGCGGCTGCACCACCTG-3 ' (23mer) 

( 2) m&mn&m 

±1E ( 1 ) ©*£m3: h±\^ MNEG-05 —MNEG-08 tt -5 FITC^iS - V > ^ > ^* 

MNEG-05: 5 " -GACCTGACGGAAGCTGAAGCTCG-3 ' (23mer) 
MNEG-06: 5 ' -AGCAGTGCAGCCGCTGGGAGTCG-3 ' (23mer) 
MNEG-07: 5 ' -TGGCAGATGAGGACGTGGTGTTG-3 ' (23<ner) 
MNEG-08: 5 ' -CGCAGCCGGACTTGGCGTCGAAG-3 " (23mer) 

:tli^7'f?-tpNCE 4 S a 1 £©*- K 'J — K •>— > •> >^*4- y b 
lc**RJS*fTofc 0 10/igO^7Xi K£T;U*7 U£ttU 
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SallBrW"©^ 1 2 5 7 b p©*ftfflE#J*<BBrciSfco *-©E?iJ{iI£?iJ#-i§-3 ic 

ggjfefflJA 7 :^>hD 

> h d XO^^jcli^ 7 ~ 3-7 «/f>vi/ >XMN 2 0 0-1 i^mRN 
A&H3SSIU iS»IE^a*iw<k<9 cDNA^«U C tit ¥ J A^^gSiS^J^it 

(1) £RNA6Df3$S! 

7 l u-=> . ^>vi/>xMN2 0 0- l£-fe;i^~ tfgfa*igftfe. iff* L< it 
Mi£ (N ) m%C*5V>T2BP a ^«L. Sfl^jgitvftat (35 0 0 r pm. 10 

77— V y*f-3r is 7 yWtmZ^ttg&kfem 10ml (4Mm->'>ft>>7> 
!fcg. 2 5mM^i>igH^ h 'J 0. 5%N-^^ lUU-tfvUn i/yWtJ- h 

'J^A, 0. lM^^^7^hoi^y-;u) jcfgjgL^o MS^^^O^ 
lm 1 <D2MH&:>- h 'J *A (pH4. 5) "C^fOU 10ml©TE«ai07x 

-)l (2 4:1) fctinx.* ,k<«#Lfc8U JfrM* (3 5 0 0 r P nu 1 0#) 

1 0m 1 ©>C V7n/V -^^IteftlMtLfco ra*fc»*»i:^ri (3 5 0 0 
rpm. 10^) LT««£LTIhIJRU 7 0%x^y 7K"e?|j®^«|IC 

COttlS^ 3. 5ml <DT E tcjgftpcD^ jg&tc 8 8 0^1010 M*fb 'J * 
•>Aj*tt*Jn^ 5 , t:-e2NFra^ig©m> fefr5Hi (1 2 0 0 0 rpm, 10^) 
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iLto iRSIi2. 7mg> WO. 14%"e*o^ 0 

(2) UAx'OU + RNA (=mRNA) OfSSS 
mRNA<D^S^ mRN A f a 7 U 7 ^ 4r — ^ 3 >4- v h (7r;l/V^7'< 

^•f±IS CI) -eMiL^RNA©?^ lmg^-lm 1 ©i'J j.-^b > 

lfc<D'&^ 0. 2mlOt>7';l//N'7 7r- ; &Mto C©£S©RN Afgifc^* 
U=i* (dT) -fe;l/D-x*5A|:f t-i^U ^^v;l/h^'7 7 7-T3lE!> a -7 
V^h^7 7 7-t3@*7A^M> 6 SncflDi&Lfc^'J jL-va 
v7r-T^tbL3t 0 C©77 7A£if££2[EligiDigU mRNAI^iLfCo UK 
Miil9. 2^ iK^{i2%-e*ofc c 

(3) cDNACD^ 

cDNA^fi, A-tr-^'-cDNA^J&*y h (7r^->7^Vtf^tt 
*-T> 5MgOmRNA*2 0//ltot>7;M777-{:^)j|Uo 6 5U 

^f&fccto** ij =r (dT) ■^^-t'v-i^c^tnL. 3 7°c-eimfflm.f&z-&tio 

CO^g<£-fe77 >Kxh7>Ki-^ XJCflD*.. 1 2°C. 3 0#HU Jfcl^ 
T2 2°C. mr«*^ :McDNAiLfc 0 

(4) -fe^^--ffNC E 4 c DNAtDP CRj*(CctS±i$i 
^LfccDNA(D7Sl/z g^^iiU IWCcDNAmPCRSi: 

«fc 0 t fz 0 N 5fdK43 «fc C 5fc SgcD ^-Tv-iL T£TF©8S ttfE3FiJ<D :* >J rf 

NCE4-CN: 5' -ATGCGnCGTCCCCTCTCCTCCGCTCCGCC-3' (30mer) 
NCE4-CC: 5' -TACAGGCACTGATGGTACCAGTCATTAATC-3 ' (30mer) ... 
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P C R^JSte. VATvmt-err^tZo *ir^ y i 3-7 • > v u>x c DN 
AU U ^MStPU dNTP#£T. 9 4^C. 1 O^MM 

^tt^ff ofc 0 Taq * 'J * 7— bf O) 3 > t">> Kaq . SSitftSSD 

*flD*. 9 4tl#B8> 5 0T2#ISSk 7 2^C3^IW©RJ6*#*3 0Iattl»)ii 

9 k b po^$$-ea6-o^ 0 cti^x^ y-^aflMbuiJ^ai&U pT7 >OU- 

*pCNCE4iLfc 0 

(5) cDNA<Diggi£?iJ8?#r 

^^X^ Kp CNCE 4 £ 2 MTKH-ffc:*- h V ^A^TJlij 'J i^y- 

T*KJt>£-tbrt:o MNEG02. MNEG03. MNEG04. MNEG05> 

MNEG06> MNEG07> fc£tfMNEG08£: btfiz* y hmttV^L-^—V-JlZf? J 

*<D&^ 5 6b pO-otDd' > h n >i)<f&ELtz 0 EWM- 3 ©E&Jlcfc^ 

Qtt*tiEyiJ»^3<OEyiJffijl«i?*-6) o 
Introne : 4 5 3-4 5 8. 5 0 6-5 0 8. 4 9 1-4 9 7 
mmWA8 : NCE4Q^^o-x^^rtlMto^»^O^OffHB 
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tWiW& : 20kg97->t- (SANYO &SS! £§®TCfe!ll8SCW5101 ) 
«Jt : 1 : 2 0 
t!Df& : 5 5°C 
8*BB : 6 0# 

pH : 7 (1 OmM'J >gfc&«&) 





NC E 4 


5mg/L 




5 0 Omg/L 



:©««^^ NCE 4ti*««-b7U-7-Hfa«*0 1 0 0^©1C^>/^ 

fl36ffjA9 : NCE4g)f- A%fe^;Un -;^#i®i^<Pllftfc^teOi¥ffi 

SSifc&ttc :20kg9-r>t- (SANYO 1±fSj £gffrifc«B|SCW5101 ) 
«Jt : 1 : 5 0 
mm : 5 5°C 
«rM : 6 0# 

p H : 7 (lOmM'J >®ag»«0 

&9tttc iu -tr;l/7- -tf8£35i£ it tc =f A ** - ;l/^*lt©*!i 2 fgSfln*. 
llfcfeglifeM^COLOR ANALYZES TOPSCAN MODELTC-1800MK2 0%MW&& 
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f SLfltOiijta (£fejg<DitflD) =AL^t(c«bO. JKfe«-flMffiL^a«Elco 
I5^CAL te*fl95E L ( n = 5 ) > • S/JMS£igip L 3 ,&<Wi3ffi£ 













NC E 4 


1. 8mg/L 




45. Omg/L 



«lfc : 1 : 5 0 

tiOlUk : 5 5^C 

B*M : 6 0# 

pH : 7 (4 OmM'J 
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NCE4 


1 0 Omg/L 




5 0 Omg/L 



KT-iniejK©+ *. 7 7 ©«ftfinx*<Rrtl-e* * c i j&<9i & ^ t $ ntz 0 

mmmB 1 : ^7X; KpMKDO 1 <PfE$g 
(1) ^7X; KpUCll 8 BN<DmH 

PUC118 DNA 1 n g£BamH o Ti2J»r&> 7x;-^li:J; 
oTftJIB®^££rg£-£*: 0 CttS-i^y-JbttlKU »TE (lOmMh 
VXigg?(pH8. 0). ImM E DT A) Lfco C©DNA£ 

DNA r 5 *7h( ^iBi&*fc»D iaot^¥f{bLfc 0 

fz 0 mztlizmm&tott. coli competent cells J Ml 0 9 (SffiffiSfcSD- 
fcff£1Cf£&L^o iteSlfti:oUT, 10 0jag/ml©7>f>"J>, lm 
M IPTG, 0. 0 0 4% X-g a 1 £r#t*L BS^igitfi 

0. 5 96W«i*;* N l%NaCU 1. 5%^) ±*e^WRTtg^ 
fife® n n j=.-£M"f U CtV&MK, 10 0^g/ml©7>t' 

v"J >4^tL Bigifi QKtf'J^h 0. 5%f£«i*X. l%NaCl) 
KfcOT— Hfe. 37°CT?J§SL^o »6tlfciS««^e>x T^774J -SD 
ffl^t^^; KDNA^rlElJKLTto CO^X; FDNA^Bamfl IfCcfcoTtfJ 
»fU 0. 8 9<7/fn-7^Ha»tlC*U pUC 1 1 8 DNAOBamHI 
«tt*ilLfc^7i h*DNA«HRLteo KDNA^pUCl 
18BNtLt 0 
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(2) ^77; KpUCll 8BSN<Df£8!l 

PUC118BN D N A 1 ft g £Sph I iz J: o TtfJ»r U au^ilHl^O^' 
&KJ;i9 N pUC118BN ©Sph I gBft£5&SL*:^X ^ KDN A£?§fc 0 
Z<Dzf?Xi KDNA^pUCll 8BSNiLfc 0 

(3) ^5^.* KpM2 1©flPl! 

(A) t^7-lfNCE2itfe?(0*i 

7;3-7.07l/>X^f» <ft§S¥8 - 1 2 6 4 9 2^m^m<D^ 
(Cck^T^btlS. -feJl^ — IfNCE 2ite?, Sb^CD^D?-^-^ 
tf^- ^ *-?-£gi££ LX±Mizl. 4Kb. TSftKO. 5KbODNA I2?'J 
£W-TS£S3 . 4 K b p OPst I ~Xba I irJt^ 5fc«pUC118BSNCD 
Pst I ~Xba I mmzmmifz 0 Hf.tlt7X; KDNA^pUC 1 1 8 B SN 
-PXiLfco 

(B) ^X; KpUC 1 1 8 BSN-PXCDSBfirJi^^LS 
NCE2it^©N3fc^©T^fccfctfi&lt=i K CTafcl^ BamH IS&{4£ 

OTC.k^l^ffim^miCcbO^AL^o ^X; KpUC 1 1 8 B SN-P 
XKcfc*)E. coli J Ml 0 9»^®lte«IL. $ £>lc^;U^-7 r - ->"M 1 3 
KO 7&!&%>mttz'&^ 7>b°v"J> N *fY^->>^nfni5 0wg/m 
1> 7 0itig/ml©ig^3 0mlO, 2xYT^i (1. 6%'<? 
bhV7h>* 0. 8*>S£S^*X. 0. 5%NaCl) (dfc^T> 3 IV?, 
1 6~2 ONfF^SL^o «^±«ctf9Ml 3©-*iDNA (s s DNA) £ 
HJiRL^o COs sDNAi2l£DWJ^7^UtfK«-ffll\ X77;U^ 

MNC-02 5 " -GAGCGCCAGAACTGTGGATCCACTTGGTGAGCAATG-3 " (36mer) 
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MNC-03 5 " -TCCGCCGTTCTGAGCGGATCCAGGCGTTTGGCGCG-3 ' (35mer) 

ziitiimmmmnmitiDN Am&m*. e. cou tgh:?au &z>ntiB 

mz&#Zl 0 0 fi g/m 1 ©T^b-v/'J y^tsh BJgifc U^h>. 
0. 5%8H^r.*X. l%NaCl) JCTi&SU S KDN AfclUiRLrtio 

:®^7X i KDN A^BamH If£j:oT#)»rU 0. 8 %777*o -X^;U«!l* 
Sfrlc&U ^77i KpUC118 B SN-PX{w-©§TBaniH ISB&©^A£n 
KDNA^IjRLfco KD N A£ p M 2 1 t Ltz Q 

(4) *;b7-^NCE3«fi?©fi 
^$93cDHuniicola grisea i^Otot't-'W KD7-t*i|&f (de Oliviera 
Alzevedo, M. et al. , J. General Microbiol. , 136:2569-2576, 1990 ) ©E?iJ& t> t 
|C N 7 % n-v • ^ >VU>xS*Otnt*^^ K07- fefaie^ (NCE 3) 

(A) y;ADNA©*i 

HUieHJS^JA 3 ©^{Cct «9^izi-5»-r>VU >XMN 2 0 0 - 1 O^fV 
ADNA^ffco 

(B) -b;U5-i?NCE 3ate^<OPCRfetwJ:5ilMl 

Humicola grisea &3feGD-fea tf;*-'W Kn7- if itfe^^E^'J* <t ^5 
3-5 ^>Vb>XONCE 3it&?^PCR^ic«fci9^1«ILfco C©NCE 
3^PCRI^\ ^77; KpM2 lOBamH m&K7U-A££-fc>-ti-T 

75 >f v - <h L TOT© «fc -5 ttETflo^fiW- 'J3'?^^f K^fPSi L 
MKA-05: 5 ' -GCCGCCCAGCAGGCGGGATCCCTCACCACCGAGAGG-3 ' (36aer) 
MKA-06: 5 " -TGATCGTCGAGTCAGGGATCCAGAATTTACAGGCAC-3 " (36mer) 

PCRSJKIiLA PCS Kit Ver.2 (SfSitftSO fcffcV^ OTO^rflfeW o 
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gtC*fU Zf? J-?-$:&l(iM^ 4 0 0//M dNTP . LA Taq4?U > 7— tf2. 
5 U 9 4V1 5 5 V 2 7 2 3 #M©KJt?&#* 3 0 0** 

0 iS-T C iicj;t) mm Ltz 0 0. 8%7#a-xy;U^&ffr©$£lg. l. 6K 
bpODNAOJtffijWfflBSnfco C©1. 6 K b p ©D N AirJi-fc-fe? r 7=? 

tl£pT7 •7';l,-T-<^^- h (y/<v?x>a:SS!) iciWSLrt:*, C©75X 

^ KDNA*pK2 1 <t Lfco 

(5) -fyXi KpKM04©fP$S 

^5X5 KpK2 1DNA^BaoH iCiotMU 1. 6KbpODNAir 
frZ&lMLtZo f5X; KpM2 1 DNA^BamH UCfcoT^kL. $ t> 

%T^a-xy;US^S!i{c«i;i9^«f L> 5. 2 K b p ©DN AWf>t^lH]iR L^o 
pK2lE&3fc©l. 6Kbp(0DNA»iftipM2lSJ|5O5. 2 K b p ©DN 
A«rJt*aU*U ^7X; KpKM0 4*»fco 

(6) ^77; KpMKD 0 l©flF8i 

'J&KD^&lz*. <0'&£>tl S Aspergillus nidulansfefctrp C iSfe^©^ 
n-fc— — (Mullaney, E.J. etal., Mol. Gen. Genet. 
199:37-45, 1985) #g§BS5 9-1 7 5 8 8 9^&«»w|S«*nTl.>« 

*ffc*lLfco Ctl^ ^7X; H'pKM0 4©Xba I aSffilcSJAU ^7X; K 

pMKD 0 lzrmLtio 
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l£&fefl]B2 Kp MKD 0 1 7 i 3-5 * ± >Vl/>^Ojg 

(1) fv*i kpmkdoi (DmmmnwiM&omm 

KpMKDO 1&7 ^ 3-5 •><>VU>XI^At5fcfelc > 
p MK D 0 1 OUgSMn^iU Ifco pMKDOUE. coli J M 1 0 9 

10 0//g/mlO7>t'y'J>^10 0ml L BigitfeJ;:^ 
T — B&n 3 7t:-eig*L^o ^^tlfc^ft^^ U+->^U>y f *^ (!7t 

1 KDNA^fCo 

(2) 7 ^ 3-5 . >V u>x(ommz& 

7;n-7-^ >V^>XMN2 0 0-1^ (S) ^^3 7tT^Slx 2 
4f$R3gL 3 0 0 0 r pm. 1 O^mm^MlcJ: Lfz 0 CCT, (S) 

igJt&OifcU&te, MSB (N) tgm^yjl^-x (3. 0%) £#n;U i^Tt'ti 

0. 4 5 tim<D7 < J],? -X-mMLt:7°n h^5X Mbl£§£?£f£ (5rag/m 1 
Novozyme 234 (NLItfc£SD> 5mg/ml Cellulase Onozuka R-10 
JlhftM) , 0. 5M >^-?u-X) lOmlCifiLfco 3 0°C7?6 0~ 

2 5 0 0 rpnu 1 0£f^Cv£BiLT7>a h^5X h£[5]J&U SUTCI® 
& (0. 5M->a-?D-^ 10mMM*^'>f A, 1 0mMh'J7 %iWt 

(PH7. 5) ) T^L/To 

£l±©«fcofCp$S!tfe^n h^77 h^lmlOSUTClf^CiSU C 
O100M K*fL 1 0 // gcDDNA CTE) »«(10^1) ZtiQ*-, *4*K 
5ftffl&B.Ltz 0 4 0 0// lOPEGjgi (6 0% PEG4 0 0 0. 

10mMIft*^v")A > 1 OmM h 'J (pH7. 5) ) S-Jn*., tK*IC 
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2 0^FI»ILfc^ lOmlCSUTCIgf^JH]^ 2 5 0 0 rpm, 10 

&mm>wmLt: 0 w&>tz?u vzim i (DsuTcmmmzLmmLtz 

4 0 0 0 r pmT-5^P^C^JSItTs 1 0 0 a 1 eDSUTC*g® 

RJb©^S ; S:3!lD^.^;7 p o h£> 2 0 0 /* g/m 1 OM^U7^->> 

B^ttrYMG^it 0. 4%»fx+x, 0. 2%^;Uh^ 

(pH6. 8) ) ±K> YMGItoil^tifclcMU 3 7°CT 

(3) pMKDO Uc*5JBmi*i*0*§l*5«ka { SDS-PAGE{wJ;S» 

HUlHO^^tC^^X * KpMKD01*7*3-7W >VU>7MN2 0 0 
-1K*AU 'W^dt^ v 5 O^Lto (N) 

i£it&T"3 7tT5 HWS*Lfc e »&nfcig«±S«- S D S - P A G E K «fc (J & 
ffLfci:^ pMKDO l{w«fc5Jg5KE«S«t<©-5^5^n->{c*5^T^ NC 
E 3 £i&g£tt* K*^ S<*ck0 3 ~ 4{£it*D Ltl^fc, 

c 4 ) mz-mz. n c e 3 <o NMmr i j wg&<oms. 

^t/Co *f> SttiNCE 3SfM^^t,^t>nfcl$«±S{wOOT. MBII 
|f6^fJA2cD^{C^^FPLC'>Xf-A^ffl^fc^5 h?*5 7>f 

*RttbT-^*JtttLfco NCE 3^^<*{c*5^T#fcJi]!jDLT^^t 0 -^^ 
#IKU m&ftMLtZo Cin£4>*©7Kfc**PLx 8 %Gel SDS-PAGE mini (f- 

7 3 yjeo v * -cmi*» l fc 0 c n* au lefOteW a 2 ©sraEicf* •» tpvdfbi 
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ay h£ft*:S&ft£#Jt?ii}U fu y h StiA:* Podell, D. N. t> 

(Podell, D. N. etal. , Biochem. Biophys. Res. Commun. .81:176.197 

8 ) izm\ mmumffinmzmikiizo gtt*>'^R£ttj»9d3U 'j> 

ICO. 5%*'J K'^t'D g K> (#^§4 0. 0 0 0. *>?'^#S!0 /\ 0 

pfu b°or^u^ ^ >ir ^ y^^f-y— if &mmm!D ic^omm^^m^m 

£I&£U 7K-e^. ®f£Ljt 0 C*l£^OT-r >'>-^>1f-Model 492 

N^^T i y&K?'J : Asn-Cys-Gly-Ser-Leu-Thr-Thr-Glu-Arg-His-Pro-Ser 
-Leu-Ser-Trp (15^S) 

C © N^fijT ~ y IfflBWi. ^7X; KpMKDOl CDit^E?^ 
ft£-tr;l/7~ fefNCE 2> NCE 3!&£-* >^7f©7 ^ y Ml^'Ji— tfe Lfz 0 
(5) pMKD 0 1 laS^SS^OF P L C<k5fFffi 

mii&GDJiK SDS-PAGET-NCE3 ©^fg5t^lt^£ tlrt: 5 ^ o - > © 

7>f-?:fTofco *<Z>4kmms2 (4) £|Hj— £L^ 0 NCE 3© 

554g 

NCE 3&»* 

7;3- 7 "f>VU>XMN2 0 0-l ORK) 0. 46 g 
7^3 — 5 »>O7l/>XpMKD0 1 1. 8 g 
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nmmB 3 ; -f^m kpegdo wrm 

zf^xi KpMKD 0 l£BamH IiaotfBftU $ bi:7 Ot©^Ii:i 
o -t*\ flfc 'J >8Mb*La 8. 2Kb pODN A#fJt £IeIJK 

JlIB^SS^jA l~7-e|f Z>tlti7 I =1-5 • -< >VL/>7i^(DNCE 
^^©K^JSrSxi:!^ P C Rfti: J; ONCE 4ae?*i|fi Lfco :©NC 
E4^PCRl«Jli, fwSS^Xi KpMKDO 1©8. 2 K b p ©Bamfl I 

NCE4-N: 5 " -CCGGTGTTGGCCGGATCCGCTGATGGCAAG-3 (30mer) 
NCE4-C: 5 ' -TAAGGCCCTCAAGGATCCCTGCGTCTACAG-3 ' (30mer) 

PCRS&ti. OT©«fc"5KfTofc 0 "f>Vl/>7yVADNA 
1 M gfC*#L> /iM, 4 0 0 /iM dNTP . Pfu DNA * D ^ 5- 

■fcf (X h^*^->ttSE) 2. 5U£J»J|]x.. 94^155^ 5 5r2#IHU 72 
, C3^M<!DSJS*#*2 5Elll»3ig-*-C<!:fcJ:»5 0. 8 K b pODN AWr>t«-±S 
GsLfco COO. 8Kb p©DN ABrJtSrlUiRU Ctl^BU^p MKD 0 1 © 
8. 2Kb p BamH I Brtf-fcXIS I tz Q :o/7X; KDNA*p EGD 0 1 1 
LfZo 

Hiff)B4 : ^77; KpEGDQ 1 ©%% 
(1) KpEGD01fcJ;£7irj-5 « -f > v U >X©J^SISgl 

KpEGD01i:<k57;3- 7 « ^ L/>XMN 2 0 0-1©^ 
KlggjfcU HWJB2 0^t4otfT^^o p E G D 0 1 ©W«flCHI 

£t£(n a D£igS!j U 1 a %/u 1 ©p EGD 0 1 ^7X; KDNA4»fc 0 d© 
P EGD 0 0 n 1 <$ffiLT> 7;3-7- -T >VU>XMN2 0 0- 
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i zmmzm u ^^d 7 o 5 o &mtk ttz Q z 

ft£»£ (N) «HfiT3 7t-e5B^*Lfco ibtlfc*i±iB*SDS-PA 
GEJcJ:0Mffi : Lfcic:6> pEGDO 1 «fc -S^SIi&tfc© ? 5 1 0^o-> 
{cfe^T> NCE 4 ifiSSns* «t*«kt) 1 0-1 BflMt 

(2) li^MNCE 4©N^ffl7 * ,/IKB&S©EI5£ 

SDS-PAGEOM^^ ^tf^Lfc^ K#NCE4it£ 
?4*-e**Ci*«Bt Z>tz&\^ CCD* >^°^©6DN*«ST 5 7I?iE?U£& 
mttio t-f, mW, NCE 4SM^t>Hbtlt^l±g^F P L C ->Xf 

ffiftIB 2tm-tLtz 0 NCE 4iS^^(-*5^T#(wiiSnLTV^ t°-^^ 
flKU 5&*gfS6iL*:o cn^OTKC^Lfcc HSfe^JB2©^C^oT^ 

T $ y ME^J*«3t L tz 0 * 2 TOO N ^JSfflflT i 7 IPI^i * 7 : 

NjfcJftT i /Kie^Jl : Val-Val-Glu-Glu-Arg-Gln-Asn-Cys-Gly-Ser-Ala-Asp- 
Gly-Lys-Ser -Thr-Arg-Tyr-Trp-Asp (20^S) 

N^SgT ^ yg?i£^J2 : Asn-(Cys)-Gly-Ser-Ala-Asp-Gly-Lys-Ser-Thr-Arg- 
Tyr-Trp-Asp- (Cys) - (Cys) -Lys-Pro-Ser- (Cys) (20^2) 

c n *><d ttmmr i j m&n \u kpegdoi ois^i^ *>m 

feZtlZ-bJl? — fe?N C E 2 *5«fcffN C E 414-a^ >^®©T ^ y &E?>J£— 
ScL^o N5fd«flBT5 yi«E^J*<2Wa»&nfc^<!:^ *M&? ys<?K(D > 
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(3) pEGDO lK£S-J£3a£&#©FPLCJ;£fHffi 
mxEomz SDS-PAGET-NCE4 ©**3BR*<«ttS ttfc 5 * d - 
**±fi*3 SfcJi)^ F P L C >7fAt'*7A^n7 



355% 



NC E 4^11* 


7 ^ a—5 • >V U>XMN 2 0 0-1 


GRttO 0. 28g 


753-5"f>V U>XpMK E G 1 


4. 5 g 



HM^JB 5:7 J 77v;KplED02 cpf^Si 
(1) ^77; Kp ID01 ©flsM 
^7X; KpEGDO l£Hind IIIrfccfctfBamH Hctot^bL, 7. 2Kb 
p©DNA»f>t^IsIitKL^o 

4$Hqz8 - 5 6 6 3^#fclE*©#8re»£tt*:7 5 = —5 • >V 

^n*- ^-*jJ;af->^A.EW*3- K-ra«»©DNA*lt«Ly5:o CON 
CE l^n^— ^-feckOfv/^^yUE^J^tTPCRS^J^ M*E^*^ Kp 
EGD01©7. 2 Kb pOHind III~BamH I»rtf-|;:j**£-£r£ £ =fc -5 
-f^-tcti&^UfeHind III. BamH I*tt*$ttf&-Cl!aH- L fco -fy^i-h. 

PNCE1-N: 5 " -GTCATGAAGCTTCATTAAGGTACGTATGCAAC-3 ' (32mer) 
PNCE1-C: 5 * -GGTGATGGATCCGGCCTGCTGGGCAGCGACGC-3 ' (32mer) 

NA 1 // g*fU # M N 4 0 0 /iM dNTP „ Pfu DNA ^'J^7- 
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N5fc3£T ^ y g?IB?iJ : Gln-Ala-Gly-Ser-Ala-Asp-Gly-Lys-Ser-Thr-Arg-Tyr-Trp 
-Asp-(Cys) (15^) 

CKDN^ffidT ^ yfgK^Jfi. = Kp I EDO 2®*»E9«^iJtS$ 

ft£-fer;l/5~tfNC E U NCE41k^^>^ 0 ^S<DT^ yKlS?iJcb-S[L^o 
(3) p EGD 0 2K«fcSff£@$£git*©F P L CJ;£fflffi 

iKraotRC SDS-PAGE-eNCE4 (D^U«BS tlfc 5 7 n - >6D 
*S*±S*3 t>{c^S^-57ti6fc N F P L C i/^fA-e*7A^D7b^77>f 



tic 






nc e d*mm* 




• >T >V U>XMN 2 0 0 - 1 GM*Q 


0. 2 8 g 




•-<>7U>7,p I ED02 


2. 9 g 
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m n m 

mnrn^- •. i 

le^'jos^ : 3 0 5 

IE?'J©!! :TiJWL 

ixav- ■. mm®. 



Met Arg Ser Ser Pro Leu Leu Arg Ser Ala Val Val Ala Ala Leu Pro 

-20 -15 -10 

Val Leu Ala Leu Ala Ala Asp Gly Lys Ser Thr Arg Tyr Trp Asp Cys 
-5 1 5 10 

Cys Lys Pro Ser Cys Gly Trp Ala Lys Lys Ala Pro Val Asn Gin Pro 

15 20 25 

Val Phe Ser Cys Asn Ala Asn Phe Gin Arg Leu Thr Asp Phe Asp Ala 

30 35 40 

Lys Ser Gly Cys Glu Pro Gly Gly Val Ala Tyr Ser Cys Ala Asp Gin 

45 50 55 

Thr Pro Trp Ala Val Asn Asp Asp Phe Ala Phe Gly Phe Ala Ala Thr 
60 65 70 75 

Ser He Ala Gly Ser Asn Glu Ala Gly Trp Cys Cys Ala Cys Tyr Glu 

80 85 90 

Leu Thr Phe Thr Ser Gly Pro Val Ala Gly Lys Lys Met Val Val Gin 
95 100 105 
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Ser Thr Ser Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu Asn 

110 115 120 

lie Pro Gly Gly Gly Val Gly He Phe Asp Gly Cys Thr Pro Gin Phe 

125 130 135 

Gly Gly Leu Pro Gly Gin Arg Tyr Gly Gly He Ser Ser Arg Asn Glu 
140 145 150 155 

Cys Asp Arg Phe Pro Asp Ala Leu Lys Pro Gly Cys Tyr Trp Arg Phe 

160 165 170 

Asp Trp Phe Lys Asn Ala Asp Asn Pro Ser Phe Ser Phe Arg Gin Val 

175 180 185 

Gin Cys Pro Ala Glu Leu Val Ala Arg Thr Gly Cys Arg Arg Asn Asp 

190 195 200 

Asp Gly Asn Phe Pro Ala Val Gin He Pro Ser Ser Ser Thr Ser Ser 

205 210 215 

Pro Val Gly Gin Pro Thr Ser Thr Ser Thr Thr Ser Thr Ser Thr Thr 
220 225 230 235 

Ser Ser Pro Pro Val Gin Pro Thr Thr Pro Ser Gly Cys Thr Ala Glu 

240 245 250 

Arg Trp Ala Gin Cys Gly Gly Asn Gly Trp Ser Gly Cys Thr Thr Cys 

255 260 265 

Val Ala Gly Ser Thr Cys Thr Lys He Asn Asp Trp Tyr His Gin Cys 
270 275 280 

Leu 
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E?lJ#^f : 2 
K7'J©fi£ : 1 2 5 7 

W&*i(DW&. :Genomic DN A 

mm 

■ Humicola insolens 

#^^^i"IH# : intron 
#&ffig : 4 5 3. . 5 0 9 
4»«*«3ELfc*ac: E 

AATGACGGGG CAACCTCCCG CCCGGGCCCA ACTCTTGGGT TTGGTTTGAC AGGCCGTCTG 60 

TCTCTTGCGT CCTCTTACTA CGCCTGCCTG GACCCTACGT CTCAACTCCG ATTCAAG 117 

ATG CGT TCC TCC CCT CTC CTC CGC TCC GCC GTT GTG GCC GCC CTG CCG 165 

Met Arg Ser Ser Pro Leu Leu Arg Ser Ala Val Val Ala Ala Leu Pro 

-20 -15 -10 

GTG TTG GCC CTT GCC GCT.GAT GGC AAG TCC ACC CGC TAC TGG GAC TGC 213 

Val Leu Ala Leu Ala Ala Asp Gly Lys Ser Thr Arg Tyr Trp Asp Cys 

-5 15 10 

TGC AAG CCT TCG TGC GGC TGG GCC AAG AAG GCT CCC GTG AAC CAG CCT 261 

Cys Lys Pro Ser Cys Gly Trp Ala Lys Lys Ala Pro Val Asn Gin Pro 

15 20 25 
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GTC TTC TCC TGC AAC GCC AAC TTC CAG CGT CTC ACT GAC TTC GAC GCC 309 
Val Phe Ser Cys Asn Ala Asn Phe Gin Arg Leu Thr Asp Phe Asp Ala 

30 35 40 

AAG TCC GGC TGC GAG CCG GGC GGT GTC GCC TAC TCG TGC GCC GAC CAG 357 
Lys Ser Gly Cys Glu Pro Gly Gly Val Ala Tyr Ser Cys Ala Asp Gin 

45 50 55 

ACC CCA TGG GCT GTG AAC GAC GAC TTC GCG TTC GGT TTT GOT GCC ACC 405 
Thr Pro Trp Ala Val Asn Asp Asp Phe Ala Phe Gly Phe Ala Ala Thr 
60 65 70 75 

TCT ATT GCC GGC AGC AAT GAG GCG GGC TGG TGC TGC GCC TGC TAC GA 452 
Ser He Ala Gly Ser Asn Glu Ala Gly Trp Cys Cys Ala Cys Tyr Gl 

80 85 90 

GTAAGCTTTG GTCGCGTGTG TAACACTGTG CAGGCATAGC ACTAACCACC TCCCAG G 509 

u 

CTC ACC TTC ACA TCC GGT CCT GTT GCT GGC AAG AAG ATG GTC GTC CAG 557 
Leu Thr Phe Thr Ser Gly Pro Val Ala Gly Lys Lys Met Val Val Gin 

95 100 105 

TCC ACC AGC ACT GGC GGT GAT CTT GGC AGC AAC CAC TTC GAT CTC AAC 605 
Ser Thr Ser Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu Asn 

110 115 120 

ATC CCC GGC GGC GGC GTC GGC ATC TTC GAC GGA TGC ACT CCC CAG TTC 653 
He Pro Gly Gly Gly Val Gly He Phe Asp Gly Cys Thr Pro Gin Phe 
125 130 135 



Patent provided by Sughrue Mion, PLLC - http^/www.sughrue.com 



• «> » 



WO 98/03640 PCT/JP97/02561 

35 

GGC GGT, CTG CCC CGC CAG CGC TAC GGC GGC ATC TCG TCC CGC AAC GAG 701 
Gly Gly Leu Pro Gly Gin Arg Tyr Gly Gly He Ser Ser Arg Asn Glu 
140 145 150 

TGC GAT CGG TTC CCC GAC GCC CTC AAG CCC GGC TGC TAC TGG CGC TTC 749 
Cys Asp Arg Phe Pro Asp Ala Leu Lys Pro Gly Cys Tyr Trp Arg Phe 

160 165 170 

GAC TGG TTC AAG AAC GCC GAC AAC CCG AGC TTC AGC TTC CGT CAG GTC 797 
Asp Trp Phe Lys Asn Ala Asp Asn Pro Ser Phe Ser Phe Arg Gin Val 

175 180 185 

CAA TGC CCA GCC GAG CTC GTC GCT CGC ACC GGA TGC CGC CGC AAC GAC 845 
Gin Cys Pro Ala Glu Leu Val Ala Arg Thr Gly Cys Arg Arg Asn Asp 

190 195 200 

GAC GGC AAC TTC CCT GCC GTC CAG ATC CCC TCC AGC AGC ACC AGC TCT 893 
Asp Gly Asn Phe Pro Ala Val Gin He Pro Ser Ser Ser Thr Ser Ser 

205 210 215 

CCG GTC GGC CAG CCT ACC AGT ACC AGC ACC ACC TCC ACC TCC ACC ACC 941 
Pro Val Gly Gin Pro Thr Ser Thr Ser Thr Thr Ser Thr Ser Thr Thr 
220 225 230 235 

TCG AGC CCG CCC GTC CAG CCT ACG ACT CCC AGC GGC TGC ACT GCT GAG 989 
Ser Ser Pro Pro Val Gin Pro Thr Thr Pro Ser Gly Cys Thr Ala Glu 

240 245 250 

AGG TGG GCT CAG TGC GGC GGC AAT GGC TGG AGC GGC TGC ACC ACC TGC 1037 
Arg Trp Ala Gin Cys Gly Gly Asn Gly Trp Ser Gly Cys Thr Thr Cys 

255 260 265 
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GTC GCT GGC AGC ACC TGC ACG AAG ATT AAT GAC TGG TAC CAT CAG TGC 1085 
Val Ala Gly Ser Thr Cys Thr Lys He Asn Asp Trp Tyr His Gin Cys 

270 275 280 

CTG TAA ACGCAGGGCA GCCTGAGAAC CTTACTGGTT GCGCAACGAA ATGACACTCC 1141 
Leu 

CAATCACTGT ATTAGTTCTT GTACATAATT TCGTCATCCC TCCAGGGATT GTCACATATA 1201 
TGCAATGATG AATACTGAAC ACAAACCTGG CCGCTTGAAC TGGCCGAAGG AATGCC 1257 
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